In vitro redifferentiation of culture-expanded rabbit and human auricular chondrocytes for cartilage reconstruction.
To construct an autologous cartilage graft using tissue engineering, cells must be multiplied in vitro; they then lose their cartilage-specific phenotype. The objective of this study was to assess the capacity of multiplied ear chondrocytes to re-express their cartilage phenotype using various culture conditions. Cells were isolated from the cartilage of the ears of three young and three adult rabbits and, after multiplication in monolayer culture, they were seeded in alginate and cultured for 3 weeks in serum-free medium with insulin-like growth factor 1 (IGF-1) and transforming growth factor-beta2 (TGF-beta2) in three different dose combinations. As a control, cells were cultured in 10% fetal calf serum, which was demonstrated in previous experiments to be unable to induce redifferentiation. Chondrocytes from the ears of young, but not adult, rabbits, synthesized significantly more glycosaminoglycan when serum was replaced by insulin-like growth factor-1 and transforming growth factor-beta2. The number of collagen type II-positive cells was increased from 10 percent to 97 percent in young cells and to 33 percent in adult cells. Using human ear cells from 12 patients (aged 7 to 60 years), glycosaminoglycan synthesis could also be stimulated by replacing serum with insulin-like growth factor and transforming growth factor-beta. Although the number of collagen type II-positive cells could be increased under these conditions, it never reached above 10 percent. Data from five patients showed that further optimization of the culture conditions by adding ITS+ and cortisol significantly increased (doubled or tripled) both glycosaminoglycan synthesis and collagen type II expression. In conclusion, this study demonstrates a method to regain cartilage phenotype in multiplied ear cartilage cells. This improves the chances of generating human cartilage grafts for the reconstruction of external ears or the repair of defects of the nasal septum.